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Technologies to know and share the Cultural Heritage between East and 
West: geometric patterns in the decorations.
Anna MAROTTA1
)XOO3URIHVVRU'$''LSDUWLPHQWRGL$UFKLWHWWXUDH'HVLJQ3ROLWHFQLFRGL7RULQR7RULQR,WDO\
DQQDPDURWWD#SROLWRLW

Abstract 
,Q WKHFXUUHQWJOREDO XQLYHUVH WKH DUFKLWHFWXUH LQDOO WLPHV DQGH[SUHVVLRQ LV FRQILUPHGDOVR DVD KLJKO\
FRPPXQLFDWLQJ V\VWHP ,Q SDUWLFXODU DPRQJ(DVW DQG:HVW FRQVLGHULQJ WKH DUW DQGDUFKLWHFWXUH ,VODPLF
DQGQRWRQO\ZHZLOO UHIHU WRWKHJHRPHWULFSDWWHUQVDVLPSOHFRPPRQPDWUL[ WKH³NDWHP´DV³VHPHPD´
IURP*UHHNıῆȝĮ  FDQJHQHUDWHQRW RQO\ IRUPDODQGVLJQLILFDQW V\VWHPEXWDOVRVWUXFWXUDO V\VWHP7KH
VDPHJHRPHWU\WKDWLWLVXQGHUVWRRGDVDFRPSOH[ODQJXDJHFDQGHYHORSDUFKLWHFWXUDOGHFRUDWLYHV\PEROLF
RU VWUXFWXUDO V\VWHPV FUHDWLYHO\ DV ZHOO DV WR PDWHULDO DQG WHFKQRORJLFDO HTXLSPHQWV :KLFK RI WKHVH
DSSURDFKHVDSSHDUFRQILUPHGLQWLPHDQGZKLFKDUHWKHQHZ"$QDQVZHUFDQEHUHWUDFHGIRUH[DPSOHIURP
WKHVHYHQWLHVRI WKHVZKHQ WKHVWXGLHVRQJHRPHWULFSDWWHUQV LQDUFKLWHFWXUHZHUH UHVXPHG WKDQNV
DOVR WR WKHPDVVLYH LQWURGXFWLRQRI WKH GLJLWDO<RXFDQGR D IHZH[DPSOHV WKH3HWURQDV7ZLQ7RZHUV LQ
.XDOD/DPSXU&LW\LQWKLVFDVHWKHJHRPHWULFSDWWHUQKDVEHHQFKRVHQIRULWVKLJKV\PEROLFYDOXHDQGLWKDV
EHHQXVHGLQWKHSODQVFKHPHWKH&HQWUH3RPSLGRXD0HW])UDQFHDQGWKH$UDE:RUOG,QVWLWXWHLQ3DULV
LQWKHVHWZRH[DPSOHVWKHSDWWHUQKDVEHHQXVHGLQH[WHUQDOFRYHULQJDQGWRDEVROYHVWUXFWXUDOIXQFWLRQV
%XWVXFKDUFKLWHFWXUHFDQEHVHHQDQGSURSRVHGDVDFXOWXUHGDQGV\PEROLFODQJXDJHDQGWKHUHIRUHDVDQ
LQVWUXPHQWRILQWHJUDWLRQDQGSHDFHEHWZHHQGLIIHUHQWFXOWXUHVDQGSHRSOHV LQFRPSDULVRQRIWKHLGHQWLWLHV
WKURXJK WKH VLPLODULWLHV DQGRU WKH GLIIHUHQFHV ,Q WKLV VWXG\ZHSURSRVH WR WHVW WKH SRVVLELOLW\ WRZHOG WKH
YLVXDO FKDUDFWHUV RI WKLV V\VWHP WR LWV FRQVWUXFWLYH SRWHQWLDOLW\ WKURXJK LQQRYDWLYH WHFKQRORJLHV 6XFK
WHFKQRORJLHVFDQKHOSWRUHFRQQHFWIRUPDOPRGHVDQGFRPPRQPHDQLQJVPDNLQJWKHPPRUHUHFRJQL]DEOH
DSSURSULDWH FRQWH[WV DQG DUH ILQDOL]HG FRKHUHQWO\ 7KLV FRQWULEXWLRQ LV SOD\HG WKH WKHVLV ZRUN RI 2VDPD
0DQVRXUTXRWHGLQWKHELEOLRJUDSK\
Keywords:DUFKLWHFWXUHGHFRUDWLRQVJHRPHWULFSDWWHUQV

1. The confirmation of some matrices between Europe and the Arab Countrie 
3ULVVH G
$YHQQHV ZDV WKH ILUVW WR REVHUYH LQ WKH ERRN RI  QDPHG /
DUW DUDEH WKDW FRPSOH[ ,VODPLF
JHRPHWULF SDWWHUQV ZHUH EDVHG RQ D VFLHQWLILF QRWLRQV V\VWHP transmitted by the Treaties on geometry 
applied+HDUJXHGWKDWLIVRPHRQHSRVVHVVHGWKH(XFOLGHHOHPHQWVKHFRXOGGUDZZLWKRXWGLIILFXOW\ WKH
ZRYHQPRWLIVPRUHFRPSOLFDWHGWKDQWKRVHRI&DLURRI%DJKGDGRU*UHQDGD
7KHSXEOLFDWLRQVRI2ZHQ-RQHV5DFLQHW3ULVVHG
$YHQQHVDQGRWKHUVZHUHFRPSOHPHQWHGE\VSHFLDOL]HG
ERRNV RQ ,VODPLF RUQDPHQW SDWWHUQ 7KH WZR ERRNV RI -XOHV %RXUJRLQ /HV DUWV DUDEHV RI  DQG /HV
HOHPHQWVGHO
DUWDUDEHOHWUDLWGHVHQWUHODFVRIDQDO\]HGIRUWKHILUVWWLPHWKHFRPSRVLWLRQDOSULQFLSOHV
RIWKHVWUXFWXUHVXQGHUO\LQJWKHJHRPHWULFSDWWHUQVVHOHFWHGPDLQO\IURPWKH,VODPLFPRQXPHQWVRI(J\SW
$V2ZHQ-RQHVEHIRUHKLP%RXUJRLQUDQNLQJDUDELFRUQDPHQWLQWHUPVRIWKUHHJHRPHWULFHOHPHQWVSODQWV
DQG FDOOLJUDSKLFV QRWLQJ WKDW WKHVH WKUHH HOHPHWV DUH DOZD\V PL[HG ZLWK HDFK RWKHU +H LGHQWLILHV WKH
JHRPHWULFSDWWHUQVDVHVVHQWLDOIHDWXUHRI,VODPLFDUWLQDOOUHJLRQVDQGKHDWWULEXWHVWKHLURULJLQVWRWKHDUWRI
ODWHDQWLTXLW\,Q/HVDUWVDUDEHV%RXUJRLQGHILQHVWKLVDUWIRUPHVVHQWLDOO\GHFRUDWLYHOHGE\DFRQFHSWLRQRI
FRPSRVLWLRQRIJHRPHWULFSDWWHUQVLQGHSHQGHQWREVHUYDWLRQRIQDWXUHDQGIUHHRILFRQRJUDSKLFPHDQLQJV
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Fig. 1: 3DQHOVRQLVODPLFSDWWHUQLQ/HVDUWVDUDEHV%RXUJRLQ
KWWSSDWWHUQLQLVODPLFDUWFRPHDUOLHUSXEOLVKHGPDWHULDOFRORXUHOHPHQWVDUWDUDEH"SDJH 

7KHSHUVRQDODSSURDFKKHSUHVHQWHGLQKLVERRNVIRUWKHFRQVWUXFWLRQRIJHRPHWULFSDWWHUQVZDVEDVHGRQ
KLVRZQREVHUYDWLRQVDQGQRWQHFHVVDULO\WKDWRIRULJLQ+HGLYLGHVWKHJHRPHWULFSDWWHUQLQHLJKWFDWHJRULHV
EDVHGRQIXQGDPHQWDOJHRPHWULFHOHPHQWVWKDWJHQHUDWHGWKHPWKHSHQWDJRQWKHKH[DJRQWKHGRGHFDJRQ
FRPELQDWLRQVRIKH[DJRQVDQGWKHWULDQJXODUJULGVWKHFRPELQDWLRQVRIVTXDUHVDQGWKHRFWDJRQV7KHERRN
KDG WKH LQWHQWLRQRIJLYLQJHQGOHVVSRVVLELOLWLHVRIQHZJHRPHWULF FRPSRVLWLRQV DSSOLFDEOH RQ DUFKLWHFWXUH
ZRRGSDLQWIXUQLWXUHPHWDOEURQ]HWH[WLOHVZDOOSDSHUHWF3XEOLFDWLRQV%RXUJRLQZHUHIROORZHGE\DVHULHV
RIRWKHUVWXG\LQJWKHSULQFLSOHVIURPZKLFK,VODPLFJHRPHWULFSDWWHUQVGHULYHG2QHRIWKLVLVWKHZRUNRI$
&KULVWLH 7UDGLWLRQDO0HWKRGV RI 3DWWHUQ'HVLJQLQJ ,WV DFFHVV WR WKH VFUROOV RI0LU]D $NEDU JDYH KLP WKH
RULJLQDOIRUPXODVXVHGLQWKHFRQVWUXFWLRQRIJHRPHWULFSDWWHUQVRQGLIIHUHQWJULGV7KHVFUROOVRI0LU]D$NEDU
DUHSUHVHUYHGDWWKH9LFWRULD	$OEHUW0XVHXPDUHDWWULEXWHGWR0LU]D$NEDUDUFKLWHFWRIWKHVWDWHRI4DMDU
GXULQJWKHQLQHWHHQWKFHQWXU\7KHUHSHDWLQJXQLWRIWKHVHVFUROOVKDVVXSSRUWHGWKHXQLYHUVDOGHILQLWLRQJLYHQ
E\&KULVWLH WR SDWWHUQ DV GHVLJQ FRQVLVWV RI RQH RUPRUH GHYLFHVPXOWLSOLHG DQG DUUDQJHG LQ DQ RUGHUHG
VHTXHQFH7KHERRNRIIHUHGPDQ\H[DPSOHVRIKRZ,VODPLFJHRPHWULFSDWWHUQVDUHJHQHUDWHGE\UHSHWLWLYH
PRGXODUXQLWV2IFRXUVHWKHUHVXOWRIWKLVUHVHDUFKLQFOXGHVDYDVWUHSHUWRLUHRIVFLHQWLILFRXWSXW

2. From geometrical motifs to pattern into Arab-Islamic architecture
,Q WKH ,VODPLF FRQWH[W WKH XVH RI WKH JHRPHWU\ REWDLQHG RUQDPHQWDO HIIHFWV WKDW KDYHQR HTXLYDOHQW 7KH
SRVVLELOLWLHV RIIHUHG E\ WKH FRPELQDWLRQV RIPDWKHPDWLFDOO\ GHILQHG VKDSHV KDYH DOZD\V IDVFLQDWHG DUWLVWV
DQGLQHYHU\DJHDQGUHOLJLRQLQ,VODPLPSRVHWKHPVHOYHVLQDQLQFUHDVLQJO\FRPSOH[IRUPDOUXOHVSDWWHUQV
RIFRPSRVLWLRQDQGFRPPRQPRWLIV,QWKHILHOGRIDSSOLFDWLRQRIJHRPHWU\WRDUWVLVWKHOHDGLQJVHFWRURIWKH
DUFKLWHFWXUDOGHFRUDWLRQLQDGGLWLRQWRWKHRUQDPHQWDWLRQRIIDFDGHVSRUWDOVPLQDUHWV:HFDQDOVRFRQVLGHU
EDOXVWUDGHVZLQGRZVGRRUVPLKUDEPLQEDUDVH[DPSOHVRIRUQDWHJHRPHWULFUHODWHGWREXLOGLQJVWUXFWXUHV
2UQDWHJHRPHWULFLVDSSOLHGWRDOOPDWHULDOVXVHGLQWKHDUFKLWHFWXUHEXWVRPHKDYHDFORVHUUHODWLRQVKLS
7KHWHFKQLTXHPRVWFORVHO\OLQNHGWRWKHSUREOHPVSRVHGE\WKHJHRPHWULFGHFRUDWLRQLVWKDWRIWKHFRDWLQJLQ
FHUDPLFWLOHE\PHDQVRIZKLFKJHRPHWU\LVSURSRVHGDVDVROXWLRQWRWKHPDWKWRILOODIODWVXUIDFHVWDUWLQJ
IURPVWDQGDUGFRPSRQHQWV6ROXWLRQVFRPSOLFDWHGEXWVDWLVIDFWRU\IURPWKHDHVWKHWLFSRLQWRIYLHZJHQHUDWH
SORWVRI WKHHIIHFWVRIYDULHG2QHRI WKHVH LV WRDVVHPEOH WKHKH[DJRQVVROXWLRQ WKDWKDV LWVSURWRW\SH LQ
QDWXUDOKRQH\FRPEEHHVZD[E\ZKLFKYDULDQWREWDLQHGKLQWHUODQGEHWZHHQKH[HVRIHTXLODWHUDO WULDQJOHVLW
JHQHUDWHVDJULGRIVL[SRLQWHGVWDUV$QRWKHUVROXWLRQFRQVLVWVRIWZRPRGXOHVMRLQWH[DFWO\FRPSOHPHQWDU\
DQHLJKWSRLQWHGVWDUDQGDFURVVIURPWKHHQGVWULDQJXODU
'LYHUVLI\LQJ WKH VROXWLRQV DOZD\V EDVHGRQ WKH FRPSOHPHQWDULW\ RI FRPSOH[ JHRPHWULF VKDSHV FHUDPLVWV
FRPH WR PXOWLSO\ WKH QXPEHU RI HOHPHQWV WKDW ILW WRJHWKHU VR PXFK VR WKDW LW LV VRPHWLPHV GLIILFXOW WR
GLVWLQJXLVKWKHERXQGDU\EHWZHHQWKHWHFKQLTXHRIFHUDPLFWLOHWKDWRIWKH]HOOLMRULQOD\VWRQH,QWKHILUVWFDVH
WKHSLHFHVDUHSUHIDEULFDWHGZKLOHWKHRWKHUWZRDUHFXWRXWRQHE\RQHEXWWKHEDVLFSULQFLSOHLVWKHVDPH
DQGFRUUHVSRQGVWRWKHJHRPHWULFDOGLVWULEXWLRQRIDSODQDFFRUGLQJWRSUHFLVHPDWKHPDWLFDOIRUPXODV
7KLV SULQFLSOH RI WKH JHRPHWULF GLVWULEXWLRQ RI WKH SODQ FUHDWHV WZR IRUPDO SUREOHPV WKDW UHODWLQJ WR WKH
FRQILJXUDWLRQVDQGWKDWRI WKHJULGSDWWHUQSUREOHPVWKDWGRQRWFRQFHUQWKHRQO\PDWKHPDWLFDO ORJLFEXW
DOVR WKH SKHQRPHQD RI SHUFHSWLRQ $V FRQILJXUDWLRQV ZH PHDQ WKH QHZ JHRPHWULF ILJXUHV IURP WKH
FRPELQDWLRQRIEDVLFILJXUHV
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Fig. 2: 5LJKWH[DPSOHVRIVRPHPDMRU,VODPLFJHRPHWULFSDWWHUQVJDWKHUHGE\2ZHQ-RQHVLQ7KHJUDPPDURIRUQDPHQW
/HIW,UDQLDQJOD]HGFHUDPLFWLOHZRUNIURPWKHFHLOLQJRIWKH7RPERI+DIH]LQ6KLUD],UDQ3URYLQFHRI)DUV
$OVRNQRZQDVFRPSOH[SDWWHUQV0RVDLFJLULKDUHSRSXODUIRUPVRIDUFKLWHFWXUDODUWLQPDQ\0XVOLPFXOWXUHV

$QH[DPSOHLVWKHVWDUIRUPHGE\WKHFRPELQDWLRQRIDKH[DJRQDQGVL[HTXLODWHUDOWULDQJOHVPRUHFRPSOH[
H[DPSOHVDUHIRXQGLQ6KDPVDRUMXVWZKLFKRFFXULQFRDWLQJV]HOOLM7KHSUREOHPRIWKHSORWLVVLPLODUWR
WKDWRIWKHFRQILJXUDWLRQH[FHSWIRUWKHIDFWWKDWLWLVEDVHGRQDOLQHDUSHUFHSWLRQRIJHRPHWULFFRPSRVLWLRQV
7KHGLYLGLQJ OLQHVDUHWKHUHIRUHSUHIHUUHGDQGJLYHULVHWRPRUHRU OHVVFRPSOH[JULGV7KHVHJDPHVIUDPH
OHQG WKHPVHOYHV YHU\ ZHOO WR WKH UHDOL]DWLRQ RI FXUWDLQV FDUYHG VWRQH OLNH WKDW RI WKH *UHDW 0RVTXH RI
'DPDVFXV ZKHUH WKH VL[ JUDWLQJV WKDW DUH VWLOO LQ VLWX DUH WKH ROGHVW H[DPSOH LQ WKH ,VODPLF ZRUOG RI
GHFRUDWLRQLQJHRPHWULFGHVLJQ
7KHUH LV WDON RI DQDO\WLFDO JHQLXV RI WKH FXOWXUH RI DUDEHVTXHV UHIHUULQJ WR WZRPDLQ FKDUDFWHULVWLFV RI
DUDEHVTXHVKLVEHLQJDFRQVWUXFWIRUPDOGLUHFWJHRPHWULFV\VWHPDQGLWVFRQVWLWXWLRQDFFRUGLQJWRDSULQFLSOH
RI WUDLQLQJLWHUDWLYH FRPELQDWRULDO FKDUDFWHULVWLFV ZKLFK KH GHILQHV IHDWXUHV RI D YLVXDO FXOWXUH RI GHHSO\
UDWLRQDODQGSURMHFW
7KHJHRPHWULFFKDUDFWHUL]DWLRQRIDUDEHVTXHVIDFWLVHYLGHQWZKHQ\RXFRQVLGHUWKDWLWLVEDVHGRQJHRPHWULF
SULQFLSOHV RI VDWXUDWLRQ RI WKHSODQ IRU WHVVHOODWLRQ WKURXJK UHJXODU SRO\JRQVZKRVHSORW LV WKHXQGHUO\LQJ
RUGHURIWKHFRPSRVLWLRQ
2QH SRVVLEOH FODVVLILFDWLRQ VHHV D GLVWLQFWLRQ EHWZHHQ FORVHG RUGHUV VXFK DV WKRVH VWHOODU RU 5RVHWWD
EDVHG RQ URWDWLRQDO V\PPHWULHV DQG VHULDO RUGHUV EDVHG LQVWHDG RI UK\WKPLF VHTXHQFHV XQOLPLWHG
WUDQVODWLRQDOW\SH7KHPRGXODULW\RIWKHJUDWLQJVFDQWKHQJURZLQGHILQLWHO\RQDOOVLGHVRIWKHIORRUXQGHUWKH
WUDQVODWLRQDO DQG URWDWLRQDO V\PPHWULHV WKDW WKURXJK FRPELQDWRULDO YDULDWLRQV JHQHUDWLQJ UHJXODU SHULRGLF
FRQILJXUDWLRQV
7KHZD\VRIEXLOGLQJORJLFDODQGJHRPHWULFDUDEHVTXHVVWDUWDQGJURZPDLQO\RQUHSHWLWLRQRIDXWRQRPRXV
VWUXFWXUHV DQG FRQYHQWLRQDO KLHUDUFKLFDO UXOHV DQG JUDGXDWLRQV VFDODU SODQW UHDGDELOLW\ RI FRPSOH[ DQG
GHFLSKHUDELOLW\ELQG WRDJHQHUDOSULQFLSOHRI LWHUDWLYLW\ZKLFK WHQGV WRKDYHQR OLPLW7KLVSULQFLSOH LQYROYHV
LWHUDWLYHLQGHILQLWHDEVHQFHRIDFHQWHUEXWDOVROHDGVWRQRWIDYRURQHRIWKHWKUHHIXQGDPHQWDOOHYHOVRIWKH
VSDFHLQZKLFKLWXQIROGVHOLPLQDWLQJDQ\SUHIHUHQWLDOVXEMHFWLYHFRQGLWLRQRIYLHZLQJDQGREVHUYDWLRQ
7KHVH IHDWXUHVPDNH WKH FRPSRVLWLRQV DUDEHVTXH IODW DQG WKUHHGLPHQVLRQDO FRQVWUXFWV HVVHQWLDOO\ DQWL
QDUUDWLYHZKHUHWKHRUQDPHQWPD\VHHPDQHQGLQLWVHOI
7KHJHRPHWULFDUDEHVTXHLVFRQVLGHUHGWKHPRVWXQLTXHV\VWHPRUQDPHQWDO,VODPLFDUWKDVGHYHORSHGIURP
WKHSULQFLSOHRI WKHGLYLVLRQRIPDWKHPDWLFVSODQ LQ LW WKH UHDVRQRI WKHSORW LVFRPELQHGZLWK WKH UHWLFXODU
V\VWHPRIJHRPHWULFWH[WXUH
7KHGHVLJQRIWKLVW\SHRIGHFRUDWLRQLVVXPPDUL]HGLQWKUHHVWDJHVWKHWUDFNEDVHWKHJULGDQGWKHSORW
7KH WUDFN EDVH LV FRQVWLWXWHG E\ D JULG RI VWUDLJKW OLQHV JHQHUDWHG E\ WKH GLYLVLRQ RI D FLUFOH LQWR HTXDO
VHJPHQWV WKHQXPEHURIVHJPHQWV LVJHQHUDOO\ DPXOWLSOHRI IRXURU VL[ DQGFRQVHTXHQWO\PD\JHQHUDWH
VTXDUHVDQGRFWDJRQVKH[DJRQVDQGHTXLODWHUDOWULDQJOHV,QWHUVHFWLQJDWFHUWDLQSRLQWVWKHOLQHVRIEDVHRI
WKH WUDFN IRUPV FHQWHUV RI LUUDGLDWLRQ ZKLFK FRQQHFWHG WRJHWKHU FDQ EH LQILQLWHO\ UHSHDWHG 7KH JULG
FRQVWLWXWHV D VHFRQG OLQHDU SDWWHUQ REWDLQHG E\ GRXEOLQJ HDFK RI WKH D[HV RI WKH WUDFN EDVH WKH HIIHFW
PXOWLSOLHVWKHIUDJPHQWDWLRQRIWKHIORRUDQGJHQHUDWHVQHZJHRPHWULFILJXUHV
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Fig. 3: 'RPHRIWKH5RFN-HUXVDOHP&RPSOHWHGLQ%&E\DUWLVWVDQG%\]DQWLQHZRUNHUVDFFRUGLQJWRVRPHZRXOG
EHWKHZRUOG
VROGHVW,VODPLFEXLOGLQJZKLFKVWLOOH[LVWVWRGD\

7KHWKLUGVWDJHIRUPHGE\WKHLQWHUWZLQLQJLVWRSURFHHGWRDWDSHZKLFKSDVVHVIURPDJULGOLQHWRDQRWKHU
LQWHUZHDYLQJZLWK WKHSRUWLRQVRI WKHJULG WKDWPHHWVDOWHUQDWLQJDERYHDQGEHORZ7KLV LQWHUWZLQLQJELQGV
WRJHWKHUWKHJHRPHWULF ILJXUHVDV LQDPHVKQHWZRUNDQGVRPHSRVLWLRQHGRQWKHFHQWHUVRI LUUDGLDWLRQRI
WKHWUDFNEDVHWDNHWKHIRUPRISRO\JRQVLQDVWDU
7KLVW\SHRIGHFRUDWLRQRZHVLWVFKDUPWRWKHHIIHFWVRIWKHSHUFHSWLRQWKDWLWJHQHUDWHVWKHOLQHEHFRPHVD
G\QDPLFHOHPHQWWKDWGUDZVWKHH\HDQGWKHYLHZHUFDQIROORZWKHPRYHPHQWRIWKHOLQHRUWRGZHOORQWKH
SRO\JRQV WKDW DUH JHQHUDWHG ,I IRUPDO ORJLF LQWHUODFLQJ JHRPHWULF KDV WKH HIIHFW RI FDXVLQJ D SHUSHWXDO
GLVVROXWLRQDQGUHFRPSRVLWLRQRIWKHILJXUHVDOVRKDVWKHGLVWLQFWLRQRIQRWUHFRJQL]LQJQHLWKHUDFHQWHUQRU
DOLPLWDQGWKH\FDQYLUWXDOO\H[WHQGWRLQILQLW\
$ IXUWKHU IHDWXUHRI WKLVDVSHFWRI0XVOLPRUQDPHQWDWLRQ LV WKH WDVWH IRUV\PPHWU\ZLWK FKDQJHVDQG WKH
SURSRVDODQG IXUWKHUVWXG\RIYHU\FRPSOH[ZRYHQPRWLIV WKDW UHVXOW LQHQGOHVVNQRWVRIDGLIIHUHQWQDWXUH
WKLV LVFDOOHGFRQQHFWLYLW\GLVMRLQWHG WKDWSHFXOLDUZD\RI LQWHUZHDYLQJDQGDGGLWLRQVWKDWPDNHV LWDSSHDU
HDFKQRGDOSRLQWVLPXOWDQHRXVO\LQH[WULFDEOHDQGUHVROYHGDFFRUGLQJWRWKHKHDGRIWKHOLQHDUSHUIRUPDQFH
RIZKLFKZLOOIROORZWKHGHYHORSPHQW
,WLVQRWHDV\WRILQGWKHPHDQLQJWREHJLYHQWRWKH,VODPLFJHRPHWULFGHFRUDWLRQRQWKHLQWHUSHQHWUDWLRQRI
GLIIHUHQWOHYHOVRIVLJQLILFDQFHDHVWKHWLFSKLORVRSKLFDORUV\PEROLF,W
FOHDUWKDWWKLVFRPSOH[DUWVRPHWLPHV
FDOOHG FRQFHSWXDO UHIOHFWV WKH GHYHORSPHQW RI WKHPDWKHPDWLFDO VFLHQFHV /RXLV0DVVLJQRQ D VFKRODU RI
,VODPLFP\VWLFLVPFODLPVWKDWWKHSHUSHWXDOWUDQVIRUPDWLRQRIWKHJHRPHWULFIRUPVRIWKHSORWFRUUHVSRQGVWR
WKHVSHFLILFJXLGHOLQHVFKRVHQE\PDWKHPDWLFLDQVRI WKH,VODPLFZRUOGRYHUFRPLQJ WKHVWDWLFPRGHOJUHHN
,VODP KDV WKHUHIRUH GHYLVHG DPDWKHPDWLFDO FRQFHSW WKDW PDWFKHV WKH G\QDPLF WULJRQRPHWU\ 0DVVLJQRQ
H[SODLQV WKLV QHZ RULHQWDWLRQ ZLWK D SKLORVRSKLFDO YLHZ ZKLFK VHHV WKH ZRUOG DV DQ XQVWDEOH JURXSLQJ RI
DWRPV SKLORVRSKLFDO DWRPLVP WKDW UHIOHFWV WKH UHOLJLRXV LGHD RI WKH WUDQVLHQFH RI WKHZRUOG LQ IURQW RI WKH
HWHUQLW\RI*RG

3. Techniques and materials: the example of the brick 
$V LV NQRZQ WKH FRQVWUXFWLRQ RI WKH$UDELF WKH VWUXFWXUDO W\SH LQ WKH FRQVWUXFWLRQ VLWH DVZHOO DV WR WKH
GHWDLOVRIFRQVWUXFWLRQLVULFKLQYDULRXVWHFKQRORJLFDOSRVVLELOLWLHVDQGPDWHULDOV$PRQJWKHVHWKHEULFNLV
ZLGHO\XVHG WKURXJKRXW WKHDUHD WKDW LQFOXGHV ,UDQDQG&HQWUDO$VLD ,WVTXDOLW\DQGPHFKDQLFDOSURSHUWLHV
KDYH D GLUHFW LPSDFW RQ DUFKLWHFWXUDO IRUPV ,Q IDFW LWV ZHDN WHQVLOH VWUHQJWK SUHYHQWV LWV XVH LQ WKH
HQWDEODWXUHDQGLQYROYHVLQSDUWLFXODULQDUHDVZKHUHZRRGLVVFDUFHWKHXVHRIDUFKHVYDXOWVDQGGRPHV
IRUFRSHUWXUH%H\RQGWKHVWUXFWXUDOLPSOLFDWLRQVVRLWJDYHULVHWRDSDUWLFXODUGHFRUDWLYHDUWIDYRUHGE\
WKHVKDSHRIVWDQGDUGL]HGHOHPHQWVDQGVPDOOLQVL]H
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Fig. 4: 7KH3DODFHRI8NKD\GLUQRUWKRI.DUEDOD
,UDT9LHZRIWKHFRXUW\DUGDQGWKHWLPHRIWKHSRUFKZKHUH
\RXVHHWKHEOLQGDUFKHVDQGULEV

7KLV IRUPDO DVSHFW ZDV D SUREOHP IRU PDQXIDFWXUHUV EXW DOVR SURYLGHG WKHP ZLWK WKH VROXWLRQ WKH
XQFRPIRUWDEOHIHHOLQJRIPRQRWRQ\LQIDFWREWDLQHGE\WKHUHSHWLWLRQRIDPRGXOHVRVPDOOLWZDVUHVROYHG
WKDQNV WR WKH YDULRXV SRVVLELOLWLHV RIPDQLSXODWLRQ LQZKLFK WKHPDWHULDO LV EULFN OHQW ,Q WKH ROGHVW ,VODPLF
EXLOGLQJVLQEULFNRUQDPHQWDOZHILQGVROXWLRQVWKDWDUHSDUWRIZKDWLQWKHZHVWHUQDUFKLWHFWXUDOWUDGLWLRQEH
WUHDWHGDV WKHPROGLQJ WKH WHFKQLTXH WKDWDOORZV WRDQLPDWHZDOO VXUIDFHVZLWKHOHPHQWV LQ UHOLHI VZLQJV
FRPHGLDQV SLOODUV HWF0XVOLPVPDQXIDFWXUHUV WDNLQJ DPRGHO DOUHDG\ LQ SODFH LQ IURQW RI WKH SDODFH RI
&WHVLSKRQ 6DVVDQLG  UHVRUW WR D JDPH RI QLFKHV EOLQG DUFKHV RU ULEV SURGXFWV ZLWK WKH RQO\
SURYLVLRQRIWKHEULFNVLQWKHZDOOIDFHDVFDQEHVHHQLQEXLOGLQJVVXFKDVWKHSDODFHRI8NKD\GLU
RUWKHGRRURI%DJKGDGLQ5DTTD
$QLQQRYDWLYHWHFKQLTXHZDVIRXQGHGLQWKHWHQWKFHQWXU\DQGLVORFDWHGLQ7UDQVR[LDQDLQWKH0DXVROHXPRI
WKH 6DPDQLGV RI %XNKDUD ,Q WKLV EXLOGLQJ WKH EULFN DFKLHYHV D SHUIHFW EDODQFH EHWZHHQ WKH VWUXFWXUDO
IXQFWLRQDQGWKHGHFRUDWLYH$OPRVWHYHU\EULFNSOD\VLWVUROHDVDQHOHPHQWRIWKHFRQVWUXFWLRQDQGDVSDUWRI
DGHFRUDWLYHHOHPHQWERWK LQVLGHDQGRXWVLGH3OD\LQJRQWKHFRQWUDVWEHWZHHQEULFNVSURMHFWLQJDQGWKRVH
DUUHDUVFUHDWHOLJKWDQGVKDGRZHIIHFWVRIWKHZDUSVLPLODUWRWKDWRIDIDEULF
7KHVDPHPDJLVWHULXPODWHUNQRZQE\WKH(QJOLVKWHUPEULFNVW\OHZLOOEHVLJQLILFDQWVXFFHVV6HOMXNHUD
;,DQG;,,FHQWXU\DOVRVSUHDGLQJWR3DNLVWDQDQG,UDQ3DNLVWDQLVIRXQGLQSDUWLFXODULQWKHDUFKLWHFWXUHRI
IXQHUDU\ FRPSOH[HV$IJKDQLVWDQ DQG ,UDQ LVPDQLIHVWHG LQ D QXPEHU RIPLQDUHWVPDXVROHXPVDQG VPDOO
EXULDOWRZHUV
3URGXFHG LQ VHULHV DQG RI WKH VDPH VL]H WKH EULFNV EHFRPH D PRGXODU HOHPHQW ZKLFK DOORZV WKH
PDQXIDFWXUHU WR DGMXVW WKHLU ZRUN DFFRUGLQJ WR WKH ORJLF RI WKH FRPELQDWLRQ $V KDV EHHQ QRWHG WKH
SURSRUWLRQVRIWKHEULFNXVHGHIILFLHQWO\UHILQHDQGFKDQJHWKLVORJLF5HJDUGLQJWKHFULWHULRQRIFRQVWUXFWLRQLW
LVWRH[SODLQWKDWIRUWKHSXUSRVHVRIDJRRGFRKHVLRQRIWKHZKROHLWLVKDUGO\QHFHVVDU\WRUHFDOOWKHQHHG
WR DUUDQJH WKH HOHPHQWV LQ VXFK D ZD\ WKDW WKH\ DUH RIIVHW IURP HDFK RWKHU LPSO\LQJ WKH SURGXFWLRQ RI
UHDVRQVLQWHUDFWLQJDQGWHQGWRFRDOHVFHLQWRDSORWWKDWFDQEHUHSHDWHGLQGHILQLWHO\

$QRWKHU DVSHFW RI WKH DUW RI EULFN LV LWV SHUIHFW OHJLELOLW\ LV DQ DUW WKDW SHUIRUPV DQG HQKDQFHV LWVPDWWHU
$SSURDFKLQJWKHYLHZHULVDOZD\VDEOHWRUHFRQVWUXFWWKHVHTXHQFHRIRSHUDWLRQVWKDWKDYHDOORZHGWRREWDLQ
WKHYDULRXVHIIHFWVDVHTXHQFHWKDWLVDOVRDVHWRIWHFKQLFDODQGPDWKHPDWLFDOIRUPXODV
$VLPSOHIRUPXODLVWRSODFHWKHEULFNDOWHUQDWHO\KRUL]RQWDOO\DQGYHUWLFDOO\7KHUHVXOWLVDSDWWHUQWKDWWDNHV
WKHIRUPRIDKHUULQJERQHDQGIURPZKLFKWKH\FDQGHULYHRWKHUE\SODFLQJEULFNVFXW
$QRWKHUIRUPXODLVWRSOD\RQWKHUHOLHIWRJHWWKHHIIHFWVRIOLJKWDQGVKDGRZ,WFDQEHGRQHE\RIIVHWWLQJLQ
GHSWKVRPHEULFNVWRWKHYHUWLFDOSODQHRIWKHZDOORUFRQWUDVWLQJEULFNSDUDOOHOWRWKHSODQHRIWKHZDOOWRWKH
RWKHUDUUDQJHGDWGHJUHHV+RZHYHUWKHUHDUHPRUHFRPSOH[SURFHVVHVZKLFKUHTXLUHSULRUSUHSDUDWLRQ
RIWKHPDWHULDOZLWKDFXWRXWRIWKHEULFNVDQGUHGXFWLRQLQWULDQJOHVRUWKHEHYHORIWKHFRUQHUVLQWKLVZD\LW
LVSRVVLEOHWRFUHDWHQHZFRPELQDWLRQVIRUPDOJHQHUDWLQJ LQWKHYHQHHUGLIIHUHQWIRUPVRIVKDGRZ]LJ]DJ
VDZWRRWKVWDU7KHVHIRUPXODVDQGPDJLVWHULDDUHEDVLFSULQFLSOHVWKDWFDQJHQHUDWHDQ LQILQLWHQXPEHURI
PRWLIVDOOWRHQUROOLQWKHORJLFRIWKHFRPELQDWLRQRIVKDSHVLQVLGHDZDUSFRVWDQWH
7KH 3HUVLDQV DUWLVDQV IRU H[DPSOH GRHV QRW RQO\ DSSO\ WKH SULQFLSOHV WKDW GHULYH IURP WKH UK\WKP DQG
JHRPHWU\ RI WKH EXLOGLQJ XVLQJ EULFN DV ERWK IRUPDO HOHPHQW WKDW PDWHULDO FUHDWLQJ GHQVH WH[WXUHV RI
PRVDLFV7KLVWHFKQLTXH LVSDUWLFXODUO\VXLWHGWRWKHFUHDWLRQRISDQHOVDQGRUQDPHQWDOHSLJUDSKLFEDQGVLW
ZDVXVHG IRUH[DPSOH LQ WKHGHFRUDWLRQRI WRPEVDQGPLQDUHWVDV WKH6HOMXN*XQEDGL.DEXG LQ0DUDJKD
RUWKHWRZHURI0DV
XGLQ*KD]QD;,,FHQWXU\7KHUHDOL]DWLRQRIWKLVW\SHRIPRVDLFSURYLGHVIRUWKH
FXWWLQJRIEULFNIUDJPHQWVDFFRUGLQJWRJHRPHWULFRUFDOOLJUDSKLFGHIDXOWZKLFKDUHWKHQDUUDQJHGRQWKHIORRU
ZLWKKLV IDFHGRZQ$IWHU WKHFRPSRVLWLRQ LVSRXUHGD OD\HURISODVWHUVRDV WR IRUPDSDQHOZKLFK LV WKHQ
WUDQVIHUUHGRQWKHZDOO
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Fig. 5: 0DXVROHXP RI ,VPDLO 6DPDQL LQ %XNKDUD 8]EHNLVWDQ ; FHQWXU\ 9LHZ RI WKH H[WHULRU DQG LQWHULRU RI WKH
0DXVROHXP
6RPHLQWHUYHQWLRQVDGGDWRXFKRIVRSKLVWLFDWLRQSDUWLFXODUO\W\SLFDOH[DPSOHVLQ&HQWUDO$VLDRU,UDQDVWKH
LQFOXVLRQ RI EULFN EHDULQJ RQ WKH YLVLEOH VLGH D UHDVRQ VWDPSHG RU WKH LQWURGXFWLRQ RI JURXWHG MRLQWV RU
VFXOSWHGRUHYHQWKHLQVHUWLRQRIIUDJPHQWVRIFOD\FRDWHGHQDPHOWXUTXRLVH2EVHUYHGLQWKHVXQOLJKWWKHVH
ZRUNVFODGLQEULFNDQGJOD]HGJLYHWKHLPSUHVVLRQRIEHLQJFRYHUHGLQIDEULF
2EVHUYHG LQ WKH VXQOLJKW WKHVH ZRUNV FODG LQ EULFN DQG JOD]HG JLYH WKH LPSUHVVLRQ RI EHLQJ FRYHUHG LQ
IDEULF 7KHPDXVROHXPVEULFNDUHLQWHUSUHWHGE\KLPDVWKHWUDQVSRVLWLRQRIWKHVROLGPDWHULDOWHQGVIXQHUDU\
7XUDQLDQWUDGLWLRQ
(YHQWKHWHFKQLFDOGHYLFHVWKDWFRPHLQWRSOD\LQDGGLWLRQWRYLVXDOHIIHFWVFRQWULEXWHWRXQGHUVWDQGWKHOLQN
EHWZHHQWKLVW\SHRIGHFRUDWLQJZLWKIDEULF7KHDVVHPEO\RSHUDWLRQVRIWKHEULFNVKDYHVRPHDQDORJ\ZLWK
WKRVHRIZHDYLQJ1RWVXUSULVLQJO\WKHDQDORJ\EHWZHHQWKHWZRW\SHVRIRSHUDWLRQV
6LQFH WKH EHJLQQLQJ RI WKH WZHQWLHWK FHQWXU\ RQZDUGV WKH VWXG\ RI ,VODPLF DUW DQG KDV GHYHORSHG LQWR D
VSHFLDOL]HG DFDGHPLF ILHOG LQ ZKLFK UHVHDUFK KDV OHG WR DFFXPXODWH D ZHDOWK RI LQIRUPDWLRQ SUHYLRXVO\
XQDYDLODEOH$UFKDHRORJLFDOGLVFRYHULHVLQWHUQDWLRQDOH[KLELWLRQVVWXGLHVDQGGHWDLOHGUHVHDUFKFRYHULQJWKH
HQWLUHSHULRGRI,VODPLFDUWDQGDUFKLWHFWXUHKDYHUDLVHGDZDUHQHVVRIWKHFRPSOH[LW\RIWKHDVVHWV
7KHXVHRI WKHSDWWHUQDOORZVQRWRQO\ WR LQWHJUDWHVHYHUDO OHYHOVRI WKHSURMHFWEXWFDQDOVREH OLPLWHG WR
GHOLQHDWHRQO\WKHH[SUHVVLYHUHSUHVHQWDWLYHRUV\PEROLFDUFKLWHFWXUH&OHDUO\ LW LVVRPHWLPHVGLIILFXOWWREH
DEOHWRVHSDUDWHWKHGLIIHUHQWOHYHOVRIWKHSURMHFWWKDWDUHRIWHQLQH[WULFDEO\ LQWHUWZLQHGZHDUHVWLOODEOHWR
ILQGLQWKHKLVWRU\RIDUFKLWHFWXUHLQDWWLWXGHVWRZDUGVWKHGHFRUDWLRQZKLFKDUHUHSHDWHGF\FOLFDOO\
7KHXVH DQGGLVVHPLQDWLRQ RI WKH SDWWHUQ RI GLIIHUHQW VFDOHV RI LQWHUYHQWLRQPDQLIHVWV DV UHVHDUFK RQ WKH
FRPSOH[LW\ DQG DW WKH VDPH WLPH WKH FRQVLVWHQF\ 7KH SDWWHUQ DOORZV WRPDQDJH GLIIHUHQW OHYHOV RI WKH
SURMHFWZKLOHPDLQWDLQLQJDJHQHUDORUGHUUHFRJQL]DEOHWKLV LVDOVRPDGHSRVVLEOHE\QHZWHFKQRORJ\ERWK
GHVLJQDQGFRQVWUXFWLRQ 7KHVSUHDGSDWWHUQRI WKH IDFDGHFRPHV IURP WKLVJURZLQJDWWHQWLRQ WR WKHRXWHU
VKHOORIWKHEXLOGLQJVDVZHKDYHVHHQKDVLWVSUHFHGHQWVLQSRVWPRGHUQLVP
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Fig. 6: 'HWDLORI WKHGHFRUDWLRQRI WKHPDGUDVDRI4DO
D LQ%DJKGDG;,,,FHQWXU\3XOOLQJEDFN WKHEULFNVDUUDQJHG LQ
KRUL]RQWDOWKDQYHUWLFDOJHQHUDWHVDSDWWHUQLQVOLJKWUHOLHIHPSKDVL]HGE\VTXDUHWHUUDFRWWDVWDPSHG



Fig. 7: /HIW0DXVROHXPRI3LUL$ODPGDULQ'DPJKDQ,UDQ(IIHFWVRIOLJKWDQGVKDGRZSOD\LQJRQWKHUHOLHI
REWDLQHG7RWKHULJKWRIWKHWRPE*XQEDGL.DEXGLQ0DUDJKD

2FFXUV WKHQDGLVFRQQHFWEHWZHHQ LQWHUQDODQGH[WHUQDO WKDW LVEHWZHHQZKDWKDSSHQV LQ IURQWDQGZKDW
KDSSHQVZLWKLQWKHDUFKLWHFWXUH LQWKLVZD\WKHIDFDGH LVDQDWWUDFWRUDQGSRVWHUFRPPXQLFDWLRQWKDWGRHV
QRW WDNH LQWR DFFRXQW WKH LQWHUQDO  ,Q IDFW WKH DUFKLWHFW LV QR ORQJHU LQYROYHG ZLWK WKH GHVLJQ DQG WKH
GHYHORSPHQWRIWKHHQWLUHFRPSOH[DQGWKHUHIRUHRILWVH[WHUQDODQGLQWHUQDOWKRVHZKRGHVLJQWKHIDFDGH
GRHVQRWFRLQFLGHZLWKWKHDUFKLWHFWZKRODWHUZLOO WKH LQWHULRU7KLVLVEHFDXVHDVWKHGLIIHUHQWRZQHUVWKH
FXVWRPHU FDOOHG DQ DUFKLWHFW RQO\ WKH GHVLJQ RI WKH H[WHULRU VHOOLQJ GLIIHUHQW SRUWLRQV WR FXVWRPHUV ZKR
HQWUXVW WKHQ LQWXUQ WKHLUVKDUHWRRWKHUGHVLJQHUV ,W LV WKHUHIRUHFOHDU WKDW IURPWKHRXWVHW WKHSURMHFW LV
GHYHORSHGWDNLQJLQWRDFFRXQWPDLQO\WKHPDUNHWDELOLW\RIWKHSURMHFW
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Fig. 8: 'HWDLORI WKHGHFRUDWLRQRI WKHPDGUDVDRI4DO
D LQ%DJKGDG;,,,FHQWXU\3XOOLQJEDFN WKHEULFNVDUUDQJHG LQ
KRUL]RQWDOWKDQYHUWLFDOJHQHUDWHVDSDWWHUQLQVOLJKWUHOLHIHPSKDVL]HGE\VTXDUHWHUUDFRWWDVWDPSHG
Fig. 9: 'HWDLORIWKHGHFRUDWLRQRIWKHWRPERI*XQEDGL.DEXGLQ0DUDJKDOLVHYHQWLHVRIWKHWZHQWLHWKFHQWXU\
DQGWKHUHFRYHU\RIVWXGLHVRQJHRPHWULFSDWWHUQV.

$QRWKHU IDFWRU WKDWFRQWULEXWHV WR WKHXVHRISDWWHUQV LQ WKH IDFDGH LVGHULYHG IURP WKHQHZHQYLURQPHQWDO
UHJXODWLRQVERUQ WRRSWLPL]H WKHHQHUJ\HIILFLHQF\VLQFH WKH WUDQVSDUHQF\RI WKHPRGHUQPRYHPHQW LVQRW
HIILFLHQWIURPDQHQHUJ\SRLQWRIYLHZLWLVQHFHVVDU\WRLQWURGXFHHQYLURQPHQWDOFRQWUROV\VWHPVWKDWRSHUDWH
WROD\HULQJRIGLIIHUHQWSDQHOVFXUWDLQZDOORUGHQVLI\LQJPRUHRSDTXHDUHDVLQWKHVRODURULHQWDWLRQ
,WLVDOVRIRUWKLVUHDVRQWKDWPDQ\WLPHVWKHH[SUHVVLRQRIWKHEXLOGLQJVPD\QRWKDYHDQ\UHODWLRQVKLSZLWK
WKHLQWHULRU
$QH[DPSOHRIDQDGYDQFHGSDWWHUQWKDWLQWHJUDWHVPXOWLSOHOD\HUVRIDUFKLWHFWXUH LVWKHRQHXVHGE\&HFLO
%DOPRQGLQWKHSURMHFWE\'DQLHO/LEHVNLQGIRUWKHH[SDQVLRQRIWKH9LFWRULDDQG$OEHUW0XVHXPLQ/RQGRQ
 7KLV SURMHFW FRXOG DFWXDOO\ FRPH WRJHWKHU LQ GLIIHUHQW FKDSWHUV RI WKLV ZRUN LW LV QRW RQO\ D
FRQWHPSRUDU\XVHRI WHVVHOODWLRQDSHULRGLF EXW DOVR FRQWDLQV WKHJROGHQQXPEHUDQG IUDFWDO DQG LQ LW WKH
SDWWHUQLQWHJUDWHVERWKRUQDPHQWDQGVWUXFWXUH
,W FRQVWLWXWHVDQ LQWHUHVWLQJH[DPSOHRI WKHXVH LQ FRQWHPSRUDU\ WLPHV WKHDSHULRGLF WHVVHOODWLRQ IUDFWDOV
DQGSDWWHUQVLQWHJUDWLQJDHVWKHWLFVDQGVWUXFWXUH7KLVVKRZVWKDWDOWKRXJKIRUHGXFDWLRQDOPDWWHUVZHDUH
UHTXLUHGWRVHSDUDWHWKHDUJXPHQWVIRULVVXHVRUWRLQYHVWLJDWHDVSHFWVIRUVHSDUDWHGRPDLQVLQUHDOLW\LQD
JRRGDUFKLWHFWXUHWKHVHLVVXHVFRH[LVWWRJHWKHU


Fig. 10: &HFLO%DOPRQGDQG'DQLHO/LEHVNLQGSURMHFW IRU WKHH[SDQVLRQRI WKH9LFWRULDDQG$OEHUW0XVHXP LQ/RQGRQ

 
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4. Conclusions: examples in the contemporary 
,QWKHFRQWHPSRUDU\XUEDQWUDQVIRUPDWLRQVWDNLQJSODFHLQWKHWHUULWRULHVRIWKH0LGGOH(DVWKDYHOHGWRDQ
,VODPLFVW\OHDPRQJRWKHUHYHQWVRIWHQIODWWHQHGRQ(XURSHDQRU$PHULFDQPRGHOV%XWLQWKHZRUOGDUH
ZRUWK\RI LQWHUHVWHSLVRGHV LQVSLUHGRZQGHFRUDWLRQVGHULYHGIURPWKHSKLORVRSK\RIJHRPHWULFGHFRUDWLRQV
LQFOXGLQJ ,VODPLF DQG WKH SDWWHUQ RI WKHVH GHULYDWLYHV 6R LQVSLUHG E\ WKHVH &HFLO %DOPRQG DQG 'DQLHO
/LEHVNLQGWKHSURMHFWIRUWKHH[SDQVLRQRIWKH9LFWRULDDQG$OEHUW0XVHXPLQ/RQGRQDVZHOODV
WKHJURXS,/80$IRUWKH8UEDQ&HQWHULQ6LQJDSRUHRUDVWKHWHDP)2$WKH5DYHQVERXUQH&ROOHJH
RI'HVLJQDQG&RPPXQLFDWLRQ/RQGRQ  ,W LVDPXVW LQFRQFOXVLRQ WKH ³IRUHUXQQHU ,QVWLWXWHRI WKH
$UDEZRUOGRI,VODPLF$UWVDWWKH/RXYUHPDGHLQ3DULVLQE\-HDQ1RXYHO,QRQHRIWKHEHVWNQRZQ
WH[WV0DUN*DUFLDSRLQWHGO\QRWHVWKDWWKHUHFRYHU\RIWKHSDWWHUQFRXOGDOORZWKDQNVWRWKHLUIOH[LELOLW\WKH
RYHUFRPLQJ RI WKH JDS EHWZHHQ :HVWHUQ DQG ,VODPLF DUFKLWHFWXUH DQG UHSUHVHQW D JURXQG IRU
H[SHULPHQWDWLRQ DQG UHVHDUFK DOORZLQJ DW WKH VDPH WLPH DHVWKHWLF LQQRYDWLRQV ZLWK KLJK YLVXDO
SHUIRUPDQFHDQGVWUXFWXUDO ,IWKHUHVHDUFKLVWKHDUWRIWKHH[FKDQJHHYHQWKHGHFRUDWLRQVEHWZHHQ(DVW
DQG:HVWZLOOEHDQHIIHFWLYHZD\RIFRPPXQLFDWLRQ


  
Fig. 11: )2$5DYHQVERXUQH&ROOHJHRI'HVLJQDQG&RPPXQLFDWLRQ/RQGUD
KWWSVWHUUDLQFULWLFDOILOHVZRUGSUHVVFRPGVFMSJ"Z FRQVXOWDWRLO
Fig. 12: ,/80$ 8UEDQ FHQWHU 6LQJDSRUH KWWSVWHUUDLQFULWLFDOILOHVZRUGSUHVVFRPGVFMSJ"Z 
FRQVXOWDWRLO
Fig. 13: =DKD +DGLG $UFKLWHFWV  WKH SURMHFW IRU WKH 'HSDUWPHQW RI ,VODPLF $UWV DW WKH /RXYUH  3DULV
KWWSZZZHLNRQJUDSKLDFRPZRUGSUHVVZSFRQWHQW/RXYUHBMSJFRQVXOWDWRLO
Fig. 14$WHOLHU-HDQ1RXYHOWKH$UDE:RUOG,QVWLWXWHRI,VODPLF$UWVDWWKH/RXYUH3DULJL
KWWSXSORDGZLNLPHGLDRUJZLNLSHGLDLWHHF,VWLWXWRBGHOB0RQGRBDUDERBIDFFLDWD-3*FRQVXOWDWRLO
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